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importance for the study of the rare earths: for the particulars
of this line of research we must refer the reader to his papers
'On Eadiant Matter Spectroscopy/ Phil. Trans. 1883, Pt. Ill,
and 1885, Pt. II.

The way the spectrum is produced is represented in Fig. 44,
the substance under examination being placed in a high vacuum
in the path of the normals to the cathode.

111.] Crookes also found that some substances, when sub-
mitted for long periods to the action of these rays, undergoes
remarkable modifications, which seems to suggest that the phos-
phorescence is attended (or caused by ?) chemical changes slowly
taking place in the phosphorescent body. He also observed
that glass which has been phosphorescing for a considerable
time seems to get tired, and to respond less readily to this
action of the cathode. Thus, for example, if after the experi-
ment in Fig. 44 has been proceeding for some time the cross is
shaken down, or a new cathode used whose line of fire does not
cut the cross, the pattern of the cross will still be seen on the
glass, but now it -will be brighter than the adjacent parts
instead of darker. The portions outside the pattern of the cross
have got tired by their long phosphorescence, and respond less
vigorously to the stimulus than the portions forming the cross
which were previously shielded. Crookes found this' exhaustion'
of the glass could survive the melting and reblowing of the bulb.

By using a curved surface for the negative electrode, such
as a portion of a hollow cylinder or of a spherical shell, this
effect of the negative rays may be concentrated to such an
extent that a platinum wire placed at the centre of the cylinder
or sphere becomes red hot.

112.] The negative rays are deflected by a magnet in the same
way as they would be if they consisted of particles moving away
from the negative electrode and carrying a charge of negative
electricity. This deflection is made apparent by the movement
of the phosphorescence on the glass when a magnet is brought
near the discharge tube.

On the other hand they are not deflected when a charged
body is brought near the tube; this does not prove, however,
that the rays do not consist of electrified particles, for we have
seen that gas conveying an electric discharge is an extremely
good conductor, and so would be able to screen the inside of theer part.    If we know the rate of
